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(54) METHOD AND SYSTEM FOR SCHEDULING MULTIPLE DATA FLOWS TO ADJUST QUALITY OF 
SERVICE IN CDMA SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a scheduling method 
for packet transmission on shared downlink channels. 
SOLUTION: This scheduling method has a step for receiving 
quality of service requirements of each data flow including a 
protocol data unit(PDU), a step for deciding the priority order 
of a PDU to be subjected to a service to transmit data on a 
communication channel, and a step for performing a PDU 
service on the basis of allocated radio resource constraints by 
dynamically creating transport block sets(TBS) to be 
transmitted to a physical layer(PHY- layer) with regard to the 
defined priority order. 
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(54) am5^XT-Afc;fe^t5flSI»»z»':^<7i^i:X«ftllHtOfcft©:&ft;&±r^ 



(57) mm] 

Ji>?gi[3 titer ft5tii(xt ^ ;^ cc-en-enffliiT 




t:x$n^i*^#7'C3 h3;i/7^-i?:z--, h (PDU) <D 

(C) Bti?Hi^^ti/c«^/©{i^<>.^-C. 'JJj^ <PH 

BS) ^47fctfl|^r'5C<»:tCj:0. giJ^J^r 

h (PDU) ^1^-l^>^T&;^'r >:7'i;^:ff'^^C 
i ^ <»: r ^> C D M A X 7" A tc I i T :t »; 7^ ^ ;f 

^1?-- tr X ^SaiSr ^» /r»btr,4fi||firflD^-- :7 ci ^ 
(PDU) $>fbi)^C^bfm;^tlfci^:ty)^^:t 

flE^'M hrtCD:/n h3;l/f^--^rrLr.3r h (PDU)i: 
i^;;^ r A^$;S:^5§<t-r ^ C L ^m^i^t -StS^^l 1 SS 

a. 

CSt2}cXi5 J bT^i^-^N'^g^W-r-S^CDMAi^X 
rA«:*JCi"r. 

I^ga h ^ /N'->;^ T^Ati, 

(A ) mJEoDT- ^ ya-oji^^fj t -t ^yv- trj^^CD 

^•^^ h (PDU) (O^^^^^Xh^^t, 

^1^® i -r ^ h -5^ - ^ <$^e ^- w-r ^ c D M A 7 

A, 



1#M2 00 2-2 04 25 7 
2 

-i^a::.-^ h (PUU) T^m07.^t> ^-=7 (M 

6^) ^rvTT^^-bXM^^UffL. 
10 «5feyx hrt©7*n h=i;U7=- jzar.::, h (PDU)± 

OCDMAS^XtA. 

^5 getgc?)c n M A VXt^ A. 

Sll>)Sr6*ifc^/S7- (Pp s ) ^J:0$>65!^i;at) 

r ^ ^W^h t «.Sf iJOl 5 iffi«©C D MA r- 

A. 

h (R» . . . ) <!:/*/ctt«:A:7^-^{^j|&i.^ K (r 

B - . . ) ^nuri>^WL^^h\^^t^ct^w^t 

■r^if^^SiSeoCDMAi^XrA, 

T 5 2 fg o > >7 ^ X ^ ^ - ^ ^ W r C i ^ 
#m<hr5H^ri5ieKcOCDMA>'Xf A, 

[000 1 1 

Universal \fo 

bile Telecanmunication systems : U MT S ) <J>j^^ ^ 
[00021 

i^^-'jyif^mmL. 4#&C. Sift^ (base transceiv 
er station: BTS) <*:, M^^mrrjit>i^zL--*f^ 
(user equipment : UE) t<Ori^<Df'- (D^e^. TfJ: 

t>^&^mt^W)m t<Dm(ouMT s ^0 > V 

^i-^wu (townlink Shared Channel : DSCH) m<0 
ifl-ffl^tbififiv^-r A (Universal Mbbile Teleconmuni 
cation systems: UMTS) *[a3jS^»l^-r^ 
50 <><Dr**, 



(3) 

3 

(000 3 J SJ&^h^>2^-'''^'^fc*'*'^^ Mt^T!^-^ 

C 0 0 0 B ] m^Wxctic. iy7.^L.m6><r>^M^^^ 

(Quality of Service : Qo S) ^dL^ti^X^^ . 20 

^:*-:rif-tr;^ (QoS) 7.>rty:^-')'>^\t. ^in^ 
Uc^- \^7.m t $r 5 > yiCD-'>*5 >X«:IS(5 5 i U 
[0 0 0 6] 

[^H>g;>i^^LJ:^<h-r-5i*S] ^^BjoaWtJ. 4# 
t^x f A u M T s t^;^ 7^ A &c ^> j^i ^ ^ 

( 0 00 7 J 

[^jS$rft?^-r^/ci«)C^^I9:] *B0Jti. fSJft^K 5 
tc^lR0)rc:^i5^xf Ar*^. fip-^. 19*39 i©c 

(A) •:7*ci Vzi}\^^-^zL^'j V (PDU) ^ 
S^-r'S::^^'--^ (B) + ^;l'±r7'-3'«: 40 

(C) 8JIB9«tStifc«5fe/BttrfeoT. «5Syi (PH 

DS) ^ ip\,cmwcr^chtx.x^. t^^^X 

^iMcfmm,(Omm^m^\i^X. :>-phzi;Uf=-ifa 
h (PDU) ^-»f-fc';^T'SXT-y7'i^WT'5>C 

CDMAi^J^f-Aii, (A) ^^cOr--5'7Ci-0^?^ 



1$gfl2 00 2-2 04 25 7 

4 

(PDU) ^^A-r s v^K::^>5x:x-»;>^-r^»#a 
[0 00 8] :4^^a3«. C DMAi^;3^f'Art(D«a(D-f 

a - *«ia-r i Q o s ;^ :x - > «#-r 

6&uL/ts :7'a h3;l/7^-^JLj:L-> h (protocol dat 
e units: PDU) ^ ^-f :^ 5 d^tCJ^-SrSP*-- U 

- h ^Hfi^-r c t J: 0 bn^. 

[0 009] *3%?9(J[)Qo SX-Jrix^-y^i^ti^ ^r.^; 

[0010] *ffeB^<7)-^*i{?!lCC<l:nti, :*:^BJti, »r 

Lin Access Control : MAC access) ^-^xT. •^^I^'ia 

10 0 1 1 ] cn6CDZoa:>;^'r:i^A-i?^3:. PDUX 
^rt/^-^<!:MAC;;^i5rixa.-^<bfi^-r€>. *:^^cr);^ 

: Stefan Gruhl "Nternod or linking t 

WD schedulers of a multi-layer network ccmphsinp 
a transceiver having linking functionality for two 
schedulers" ) tcggTjv^n-CC^-So 

[0012) i^ad^Kifcc^rii. ±,tZi.fc^immo:>:K 

iriy:x-V>ifim^. UMTS^ttjifi^^^^T-AW:,!! 
:feJ:c;UMTSOcM-r*ci-:^;l/T^U=fyXA^l> 

AC) ;^yi''*-^^^Ptl^«:tf 
[00 13] 

[0 0 14] rigsififi=j fi:^e^^^''7-P- a . o 

*^SPp s =ap » • p. . . W^^W^n^^ 

(radio resotipce management unit: RRM) tCJ:*3. 

mwcm^m^^ (rrm) ^^•T'&c^bJ^c 

[0015] SRdy k*-* h y i'x;^ h (autmatic repea 
t reguest: ARQ) ^mmr^t. S^©®a»ji 



(4) 
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[0016] ^^^anmn^^^r^r-^xcDBMii. r 

100 I 7 ] ^m^^ry^t. 1 oor>x-4r7D-«:|R| 

[0018] *H^^ffl#fc*5iiri*, T'-'^yu-o^m 

itt, y'U h3;U7=-^a--^ h (Prororol r>aTft IJnir 

s: PDU) ior^S-r^^ ctif^(DPT)ini. um 

[0 0 19] y'^h::i)U7'-"^:x^v h (PDU) 20 
h^>;^:J<-- h:/D ^7 (transport blocks: TB) 
i^^i-^b (segnented) ^n. h ^ V;:^.^^- h >^n 

^^7:^^ UMTS 3Gppmtmf^mm^tix\.^:bm 

t>-fe7 h (Transport Block Set: TBS) (ba?> 
hti^^ tfc. 1 -:>c7):7'n hrJil/r-^:!^ y h (PD 

u) <^\^'y>y^yr^- hy'u y ^(o^iii-mic^ti^. 30 

[0020] l^ac^)TBS?:)i. ;^^>^A-»;>^^>:$r 

U-r-fCciriD. :7n'>c:i&CJfJJil^ (physical layer: 

^^"f-^^i^VcmjXM^ yy ^-r^>F:i•-^^' (soft 
handover: HO) tJiS^? nr t^^cCC^ -^(Ofc^X^ 

[0 02 1 ] i'c/jjr^rjr-^etruT" YCc^iST-Sf^Ji. m 

(Radio Resource Management systen RRM) CCi;*? 

^as^n-s. -r-i* j'u-cDty hx^-u- h (Bit 

Error Rate: BER) ^RJfi^T^tCMat-r-S^fi^JQ 

osgff^r*^. mmonmwi^i^^'^xM. y*-)- 

K:t^ -(ij5iE (Forward Erfvr Correction: FEC) "5* 

^jrb^^ft(i#x:N;U^-?*tS§tk (E, /No ) i, 
Stt'Jf-h'ii^x;?^ h (ARQ) :/?'^T^j:^^^^i^ft 

[002 2 ] 'Z^t^f\^\:^v hX7-lx--h*s, 
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(002 3 ] iS5i^^ig^^^/c2?>CC. 7'nhn;U5^- 
^ax-y h (PDU) cD^*«PDU>;i>'i^:x-5K:J: 

Ji<OWi^^MM (discontinuous transmission: DT 
X) tt. m—izJKOmO^m^-^'^Jl (dedicated Chan 
nels: DCH) ±(0:^-V'i^ML. ^^l^\tmt&t^-^ 

cr. -ecDfciS), (DTX) tS«^'>>';> 

10 02 A] ^m(D3 CP pmm^c^Hit. 'y^>v> 

SWJ^t^»t (fip-^PHY MuX) U^btjii.^^ ^ 

7^-v>> h3>|^:rv-^i^H>H2 .y (transport form 
at cotibibnation set : T F C S ) 1 r>(Of-- ^ y 
n-(C*M>rtthr7 VXrK- K:7 ^--r?.:, K ^2 h (tr 
ansport format set : TF S) CD^;&> 6 3^<f'5. h^>X 

h J*:*----^ -;; h-fe.;; htJ^ -5-n^n<Df"- 3? P - 

-^\^-V^^^^-Vri>mm^ (spreading facto 

r: SF) ^m.im&ri>. 

[0025] lO©;^er*;'j,^»j>y-f>^^y^;n^(;r> 

^^•>h (PDU) (^SciLXk:S:-mctm^Hi>. Ltc 

5?-fexfeiJigi (MAC) :^<ri:>o.'-^ji^'^^s^i,tf^>h 

[0 02 6 ] mmmmm^X} (Radio Resource a 
nocation : RRA) 

om^^^W^j •ecD^S*5j:<y^CDMA7^^^ffil^5ll 
,^>6*r-&i. UMTS^atelft:x>^f-AtC*Jt:r53EJ^«t 

ir^sw. ^i>:3.-if(^nbm^^ni>mi3^^y-x^ 
^. v'-^yu-nio'^m^'^y'-p, , , 

[«:i] 



10 02 71 CC-C (E, /N. ) . tt. f=_ji7a- 
# 1 «:>frsS<g<i^x;».;U:tf-*J»ifJt;gT*S. R 



CS) 



^t?**. WW. ^ .yrJ'U- ht?*0. *&B*jS 

[ 0 0 2 9 ) » ( 1 ) **6C i \t:.X^'C^^hti^. 

m2] 



10 



[0 0 3 0) C, (om^t^ ;;^^i/^-';>e^r;U=i''JX 

<i:-:?rw. coffin 2 -:>©:3^-Ci+»'Ct^. 

D-<DfiliLB^<^.*'2>i/^ttiiji:*r«St (2) i)^mmmi.^ 
ht\^. ccr (Eb /No ) » ^ti'etKomWi^ 

ssn. (u I /h. ) ^i. :i-ifsia (UE) >&^e> 

[0 0.3 1 J mm^'\'^j^^mm^T^toxi\'L'mLB 

h, )(Dm'^(omMm\tmEorj:i^>. utcffi^x (Eb 

/No ) . ^nj;lim*StZ^5^R6-i ec6^J.'9«1(73«^ 30 
tSi»^^cC'5. » (2) tJ. ^<^>f*. •rJ^drb^jift^i' 

[0 032 1 CC-cmUOWi (3) f^-^?:? 

[0 03 3] ^'i?>»;>^ftW^i'*^i'±©*r^t:coffi 40 

[0 0 3 4] l-y(0'^^^^)\^&^:i^y homit 
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rrr^. L/)^c*wt?& (4) ^/jox.r. r^xojs^^ 

[»5] 

[0035] ^jxm^titcfmnwm^^x {KKk) 
-*j>ifi^m(fcmm^rifcm(o::ir^yh^-'i? (c 

N> <!:, mm^-^^ hrP-'Pa^hu-^ (RNC) 
it-ifga (UE) <b®ra©-rf -;r-fe-t^7n--^7j^T, 
1003 6) (BTS) vMTs^nmmz^ 

RA) (^XKi^<Tt>mifti\trj:^rj:lK 

[0 03 7 ] r 1. igia-<r^5iiz:v^i;^ h J c(D7 

7n-(Dd7;i-';7^^:t::/'1f-t:x (QoS) ^fr. T^r 
aimr'<*x-t5fU- hiSfr<i:5i5il!ff^^t?. ^^^^ 

t«ne>4:ii3£-rs. ^leeaMSfitai (rro g^s^^ig 

(RNC) a--if«a (UE) ^(Dmomm'mM 
m (RRC) igiKftiL^iiH*5^if$n. cnttia i 

[0 03 8 ] rz. r ^^>'a>^JISl (Adiiission Co 
ntrol : AC) J T F 5 v a >lW(ai»IiaiCD@WW. C 

to ^yi^^-^X (QoS) 

x^Ui^ctx^>^. cti'f)i'^X<ox-T^jy'x^ji V 

d^-f-f-y^T. (QoS) i<D^3Vx-Va>#Jlli3!r5t7 
[00 3 9 ] ra. v/i^7^-»'^ji/tfl»3^rj ^ 

>f:f$ (Dynamic channel Alloca 

tion: DCA) ^i©*^ :XO{K3l^/>'^pf -t^^f^--^?:? 

-^tlit. ^yt-^y V^v Y (TFC) . W^O 

>mm (RLC) tt«. igfr/c^c^+^^;wfc^. Mim 
ht^'^:^^Mm^o:>mo^x1^mt. ^y'-^iy- h 

[0 04 0] r4. ^^i^-^T'7S9:g (-12-^ hT^^:7-) J 



9 

T) . 

(004 1) r s ^.y^'(0^p^j 
[0042] rr-^iu- htTFSi^ + *;Wh??# 

Y MuX) \mi^LUX.\ 

-h7*-V';r H2.y h (TPS) <D^t^hUi>. CO 

fcitSt^iS (spreadinq factor: SF) UlW.tSl^Oh'i' 

[0 0 4 4 } m^WJ^gr-r-^u- hco^i^f^O^T, * 

h-fe.^ h (TF S) m:Klr-^ h<D2 
fS:0^^4(&tC, T^^cC^^^ (2-4) xRb . . . ^Ct"- 

(0 04 5} micofiStj, cne>cDS:^h^>;^5i^-' 

(0 04 6) m2<0Sft». V^^T.^^-Y'fUy^lf 

[0 04 7 } MAC.;:<^i^^-^(Dr;um;XA«. ^ 
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[0 04 8} 'f-'^yu^m<Oy :cr^^:!^ 

^iSifi;teJ:a^^?:tyT-^;f:/-9--.t'X (BW (Band 
width) -~QoS> ©«5Ei*. »i|0>^-5ri^ju-vmw 

p D ux^t>^ ^ tc<i 0 n^, 

10 [0 04 9}ia/jNCDx-^U-hRB . i „ (C^LT 
moJ^.ttr:^r.?:Cr.J:.iO. MA C .-^^i^^ - 

[0 0 5 0} ^rawtci^ 

(DTX) iit. ^—^Jl<Di^(0^m^^^J\^ (DC 
H) ±C0:x-1f. *SC^«^-b;K0-r^TO^-1f(C 
'STg^^::^!? < ^ttS-lf S i ^fi^tC^^r -S/c 

+ ^ Mm^<omLmmt. s f = 2 ^ . k = 2 . 

30 2° . n = 0. 1, . . , . ©7"-t>U-htfjr-5c<t 

mr-^[y-h^miL, Rs « . « ttji^cti^h^. 

[005 2 } r h-7>;;;;j<-f,^^_-7^ |.^2.^ J. (j^ 
ansport format Set : T F S ) J h 7 >X:J<- h :7 - 

h:7*--v^^ hOiS (-fe h) iur^ll^n 
'S. ^»6^aJ^ (serai -static) mmt. m^Al^^ 

[005 3) h7 h-fe.;, hcD^-< 

>:c9Il^«rStRr^>/cSbCC«. f^~i?U- h<D^ (qran 
ularitv) <i: h^>:^^— h:?:*---^ .? h-fe v \(r>^A 



C7) 

u 

[0 0 54]ffi*-C«, h^>-:^;i<- h7 7 h-fe 
^. PHYSx^:^U>4^ (R TFCI (h'7>;^5i<- 

C0055) ri. 'jr^l^^-Y A (Real Time: RT) 

[0 05 6} r2. y>';T^l/^-f A (Non Real Tim 
e: NRT) *-5>RS6n/cgSei y 20 

— h V i'XX h (automatic repeat request : ARQ) 

C000 7] rs. NRTi^NftiJ*^ii^)SSi^- t^;^j CCD 3o 
-5. MSWtcti. ^^ORgcDt?® (f#^?f^ij) ^ipJftfeT* 

[0 0 5 8] jl30«ft^jffi;lt:. $6tCQoSSff<b 

^{3f h^>X;i^- h*US:^n h3-?l^«5il2 (transpor 40 
t control protocol acknowTedqement : T C P — A C 

[0 05 9] rDL^i^^;Mb^f#j y':>>';>d^(D 

^*IO^r (Code Branch Allocation : C B A) (Of^^ 
ifim\i^ht\i». Ct\\t. 4?SrHiIII (EP 99 301 810.0 Bl 
HQ : 10.03.99 ^91$ : Qianq Cao. Seau L1in,3ensMu 

eckenheim ) K^n^^t\X\.^^. CBA^'ffit*. t^IKI 
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miThfc^oy^OXtbh. CBA:^;S«3S^ffi6Cfflli 

»; - i 3 - K :/7 > ^rt ^:^S3£T S . 
[0 0 6 0] 3-F:/^>^t3:UEtc^fi3til). 10 

F) t<owf^-i^(om%ffiWiEr^fc^(x: (iiBosaa 

iti^03GPP«iSI©tL'^'35pe>^U6>n^>. «©t(7:> 

3GPPSmK:<fcn«. ^^y^j>^^9^^)\y(fCU 

PHY-MuX) W^U^ai^. 
[0 0 6 1 ] ^^ftW^t^^WiOh 
^>X4<- h7:t-v-> h=3>tr4'-i^3>-i22' h (T 
FCS) 1 o<D7-"-^:7a-frc*furt3:h^>;^7j> 
h-fe-y h (TF S) (7);;^*>6i?£03io. 

5r:7w-«;)'r--5f hRo hv>;^ 
;f<-~ h:7;r-^-> h-fe-^ C DMAjIKt^';^^ A 

IJc^SS (SF) «:iE}S!l95i-r^». felTcofi»9^T;u 

[0 06 2] 1, mi^m^'f-^\y-vyrf<07'-^\y 

^cn^^Xfji\i)in\ttj:hti\.K cntcj:0. >'^•-^x^> 
^^ti/J^^S3!^M A C X :x - -5 -Cffl L» 5 tlUK^^^K, 

B . . . ifiU^^tii>. KffiAj:BW~Qo SUff^WT 

[0 06 3 ] 2. >^Pri'7^^:/Xd^i^^--»;>:5^ (pr 
oactive schedulinq) l^^h^l^^C tOX^ R 
o - . - ^D2f^36^^4^cr>J:t)iSLi5^-'&t'-H<75TF 

c (m«f'-5'U-h«IOSr;i/-;n 0) (c^or 

10 0 64] *«C. ^0>V:y^P^^-^^)i'±X(DX 

^iy:x-vi^i/(^cnr^^^^^)i'im^(ot^^^x(^M 
t^cBAim^. m^mixiiiimri>. (a2ti, um 

[0 065] y-v{mm^^^^)m(^mi^^ctffix 
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-^(oy- \'mm^n "^^^ ji/tc J: «3 mm s *i ttt ^ta 

(0066] y-K8. 1^8. 2iaT(D^-Kti. 

mtfa--1f#HJ. ^>-K8. l<i:16. l^i^C 
<!:*5rt^). :3.--1f#2tC«>/- K8. 2il6, 4/>i 

[0 0 6 7] ':rur^^^':frj:7.^i?:^^y}i^^^m, 
K4. i^t-yfcm^at. a— tr#2«. -eo^f-^T'-^ 

10 06 8] C<D/cdt>, :2.-'if# ItC^-r^f^:/^^ 
^tt. (4. 1 ) : (8. 1) : (] 6, 1 ) JL- 
1f#2K:>ft"r^f0^:/^>^l3:. (4. l) ; (8. 
; ( 1 6. 4) -c*^. mz) 

[0 0 6 9] rx-J^i^^^-y^y^^j ;^^Bjjj 2-:) 

mm(ctfc^mmm^mh^it (bandvidth cons 

ervinq segmentation) i^^^S^a— »; >i^3^aJ6|i*f 

CruM ^ajOrgf* : "Method of linking twa schedul 
ers of a multi-layer network and a network conpris 
inq a u driiK.*; } ver having Unking Tunctionanty tor 

two schedulers) ^0m<OCt. Ctlf^OZMOX^ 

[0070] PDU;^dri?^--7«, H'+'37!)>6<DA 
*f'-^i:7*P hn^U-f-^u.^-;. h (PDU) ±-CI* 

PDU*sif-l^XJSrS^T-<#lliS;g:ifc£-r 

^-<i='2 7'n h nji/RjjgofcooriO. PDU^ 
h -7 >X ^--h (Transport Blocks : T B ) 

SIftU t'— h ^X;:^ h (Aii-tomatic RepeatRoques 

t: ARQ) tC^it^fcT-SCi^^O. 
[0 0 7 1 ] MAC;^dr>^:x--5r«. C<OV :^hi^^<D 
PDU*1^--trxL/r, U:J^hrt<DJIiS^r;xB^L. /po 
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[0 0 7 2] iaai-j. zm(o>^^i^:x-^o:>m^r-^ 

^^^^ Y '^^^-r. MACJ^-^^JjL-^Si, SVU-A 
S^OC. mtil 0$ ';#-^-^;^-Crg1f{tbTt,^5o PD 

T^cti (non-empty) PDU 7 a W^^lJ^lXW^'T 

[007 3] ♦IfflT^-u h^j;!.^!^ (@3(D?gM(0A) ^ 

in^^^^tx^':^ir_ -^2 rT'n h nn^^^BU. ^ta 

:^ (stateless) (Om'^thX^mx^ hC tX!^^t 
t^. U'r-V'2C04^tr?.ocr)^Xi^£i. i^^^tc^ur 

[0074 ] «a>f-{b::^a-fex«. ^*i7&i?ffc^fg^cDdi 

20 s^^ic^t-r^i^^^c^c-^yi^rfcoT) /cs5>cc, guse^ 

(ARQ) h-^>>^^-h:/Pv^TB(Z)A:^i. 
|3)-TB(Ddi;^i, ARQc^[>>'^'^J><-3^-fe hi^r^ffl 
f^mWLthXm^^inh. CCOffljt^m^CARQXx 

[0 07 5] (a) ARQ'^y >F'^lf^XtCi»l^T'5) 
tJ^^nJ^cCl^o CCO^r-^;:^tJ. mm'^W^^ -i :y \' ^ 

[0 07 6 ] (b) SttU f-h';i7x;^ h (ARQ) 

ti. AKQXr---i^{a:A:^^j:bCCtB;^j^^;aT'2., 
[007 7] W3iitOI5]2&«, 3l^(D h ^7 ^ V «9 

y'u^z:KthX. tmmi^titsitr-xthxm^^. 

[0 07 8 ] < C) Sj^mcr^SAia^m. AHQT^iP 

[00 7 9] 2ii©::^^t^^-5J&coJ:^tcy>i7'r 

^- h (PDU) y^ i-rtc[>rDUJi-cfl&fiP$ If, 
-ecDBI C (D 'j X h P D U ^ * - -5 CC J: 0 y 
--r^OcaiM^-t^'SCir^'S. U/c:^>^or, PDU 

50 iiW^-7--C*iPDUy;^ (locking) (CirO 



C9) 
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[0080] sEmtS U > ^<DS$$fflit. Sn^ 

CDl#l^^ffi5l (^^^ : Stefan Cruhl^gao^f^r^: : "Meth 
od of linking two schedulers of a multi -layer netw 
orkand a netxcrk comprisinfj n transceiver havinq 1 
inkinq functionality fortwo schedulers" (D^iSt?* 

^T^jp^tcMiwc^^'i^e^n?^. -ene^. -e-oQos 
mac*»J*^)K:J:OF I FOl3^vc<omm^^- 

[008 2] PDU;^^^^^-^^, jl^'Si^n^r- 

y7i<'Jty^hmm'^^V$>^. CtK^mOXiit. Hui Zh 20 
anq ipCD" Service Disciplines for guaranteed Perfo 
rmance Service in Packet-SiYitchinq Netivoric " Proce 
edinqs of the IEEE, Vol 83, No.lO October 1995, e. 
q. Weif^ited Fair C^einq CWF2CD $>^^^lcti Vitual CI 
ock Queinq CVOQ) *#MOCi. 
[0 08 3] C0Z<rly^-v<D:^^t>:x--^J>^m^ 

\ti:XTo:>ji^-)v^m^^^x^K> Atihti^. m^. pd 

[0 0 8 4] MAC U'-fi'±rla^@C7)PDU0C[5]8#tC1^ 

:x - 'J > ymKmm'sjm^w^m<o p d u ^ 
co*s»*i^t». c©ti*^»«:^r«*-&<ott, PDU 

[tt6l 40 

[00 8 5] -«tc$nfc>'a-3&^6c?:>»«<OPDU^ 

l3:«fi<DPDU;<>>6«^3n'6 Hic03>f'-^tOt:« 
PDUitrsa^n. PDU;^ 
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[0 08 6] J, Cobb, M. Gouda and A-El~Nahas, ^(D 
"Flow rimes tamps." Annual JointConference of Info 
nnation Sciences, 1995. tcegmSnrt^^* J: ^tC, P 

Jl^, *^H^<7>PDUX^t^:x-^;&iri14teStcAj:-2>0$ 
7^-^!>i6<DPDU^+^«:1^-t^X$n. -eofc 
8?)PDU'j;^hA^e>^*^n/t£*, $>^)i^liiyi«cc^frS 
t4ttBtc^o/c7 0--d<. PDU0DiD3&«:<i:O^(7>PD 

^iicT) p D u y h n(ofk^^k^m\^^^s^(ov o -(o 
atcftiMT c t k: ^ ») 3pJ/^.3&54> 

[0 0 8 7 ] rMAC:^^>?^-7j 
rMACX^t^A-'^O^^jreififej MAC;:^yi^^-^ 

^j. PDUx^sP*-^*>e>®PDUk:t^"-trxr-2». 

PDU;^^i;^:x-7C0i;>^ hF*q<0M#t;t. pnij::^^>> 
:x vi^^r^^ PDU ^:M^rc^-s«5feJlH^a i 

[0 0 8 8 ] 7P-©TFCf!lO^T<b. 'J-rt 

[0 08 9] rARQftfJIs^JJ ARQ^Z-trxtS^-^-^ 
TB®it<i«. ARQ'^^>K':7-9--<XCCifJ^-r^>*-C 

[0 0 9 0] r^S7-*imj lfli(^^RI)^'^(7:)3*(f>'^7 
[009 1 ]:$^«. VXyX^T.trVz^-'j^^^^X 

[009 21 OT(0«^K:*5i»r». r;i/:fyXAii, 

[0 09 3] MACX>^t^^-'J>5/<D3l*fi«j:tC-^/7- 

XA^ia4K:73^-r. ig.'^,»;xcDMor*6. 

[00941 K PDU»;x KD7a>htCj^«a7j^^> 
^ (queuinq pointer) ^KJ^^-S. irtiit>%^^H>^ 

= o^Wi^h±\m^^v-P. „ r r . . 1 =o«:u-b 
[00951 2. PDUyxh/P6;XCDPDU^lXOI±l 



(10> 



17 



P D U tf ^ Xy^ i/.Jl^hi^^ X-^T BflO«5*c# 1 
A R Om^^-^ T B # 2 

TFC$(I^5j-*TB<D]aA#3 

M) . cere, (2) */c«§a (3) tcjcD^A 

^'U-h^r&mr^^. Rb . Wm^Iffi) = (P 10 

> i - « t -Pe „ ) /C, (Sa (4) ;5c# 

M) -*TB(DS:;^#5 

7:t-v;i/ : #TB. . . =m i n (TB(30«:^# 1 ts^ 
6TBO«fc:^#5) 

[0 09 6] 3. TBSfil^kl^L, ^&^m^itn> 
0^iN$>:cTBS^;^^r^;^^^i;>i^t*'6Ci;&i»i*lL/ 
B<Dft:;^#*jSWb. cn*i9rfc^cWS:#TB 

[0097] 4. #TB. c h • d • , i . TB^irJi^ 

tc^L^^T^n^o u-ciiJS:5nfcTB«. tbs 

[009 916. P„ . . =P, « r . . . t +C. • 30 
( 0 1 a U ] Y . ^>^>*7-?^x ^:3&^0 K O^^i^. T^JT 

^^Pl i - i t ~Pa • w ^P- » „ (P. i „ iitT 

B^?:)$)^>#ccstr5«/J^^E^t-'^•7-) -c. PDuyxh 

•^UT. PDUyx hf*3CO;Xc3DPDUtCOT. P 

c « , , . « I =P„ . , tcfi9:So. X7'-^7'2(c^f 
<. 

[0 1 0 1 ] 8. iES3tl/cT'<rCDTBSi-e'(7)P9il 40 
T F <b ^ P H Y U 'i' -^(C^lB-r 5. 

[0102} ry>-'7- V :* I' p, , . , J tmmr 
Pi i • , 1 tt. ;^^c«:L//c*Jor3StR$n-5. 

[1^7} 

i^^, = min{F^^ , (r - 1) + } 

(0 1 03) (7) (Dmimu. ^^t^^'-'7;{)mR 50 
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e u r r . « t <0*tjD*^ 5 y h A P , . ^ J^^T 

(^<x.t^DCHC0:x-1fi^-fe;l/(Da--tf) CCj^t^-2> 

CO 1 0 4 1 t(r^^,'^>6<^^»>>y vtj'itw^-^^oi/ 

:^<t^^■7'-P, „ , , . „ t ( t - 1 ) |rr(5!)fgtt 
{^8} 



[0 1 0 5 1 «r (8 ) <nl^Mi\ii (^^ (3) T?^ffii.^ti 

C 0 1 0 6 ] » ( 7 ) 0»«jfjr*iji(i^j^att^ fe^Ttcga 
[89] 



'actital 



teadrve 



[0 107 ] i^^^^mm. WiAC:^<riy^'-v^J:K> 

mmx^ctcy-cff i>mm'^^rj:±i$^-^ 5? u - h r 

;^^i>^-^CC5*oS80^re>*i/c3^^^N'7-Pp s k: 
{»10] 

[0 10 8) C* Ofiiti, -r^rfDr-^^p-T&^^^Q 

. e t » . I \r^X^WS^m^K^ ..rail ^itW 

[0 1 0 9 ) R. e I « . I <:r. » . , . I 1 c/ji©^ 
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lom-cmftyinS, rtiiX. B W Q o SCD^tC<t »9 

rf^^-mi^X, f?3fc<DT F ^ '^t^aV^lia (Achrission 
Control) ifctffitCgacO^^I^SlM'r^. 

[0 1 1 01 R. e , » a I =R. » . r » I I (O^B^^ 

(0 1 1 n c i - . I >R. . . r . . 1 (om^ 

^ < (7>f= - ^S' ^ X ^ t;^ * - ;H?SIT -5 c i. r t ^ C <i: 
[0 1 1 2] R. , t - . I :^R- . . r c I 1 

tcti. a (7) i:^(Ottm\.>^. cntcj:0, F7:7 

CO 1 1 41 i§i5tt, p, I . i 1 ^imr^m^Tjk 

(0 115] rMACX^-f^-r-UV*^t?i?gCDai(«J N 

RTtf-tr;^«:*fo-c«1*tc. pdu^^. iocom 4o 

[0116)0 :^^PDUtCi*-r^NRT1^-l^;^tC)y 

. c . . d . I • *^i?i^$n^. rsjKaj ittcofii« so 
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[ai 2) 

^schedule = ^^^Un/i^Bmrn ''^schcd^e) 

[0 1 1 7 1 ccr5^xf*A«. ffecDSHI^j (mt^. § 
tt'jtr-^hiji'xXh <ARQ) 

^ystri>:x--)\^'r^ctifix^h. cintfi'^nrtmx. 

[01181 1 m^OSS}^} Pffi<^)J^:^co^ 

mm^m.'^^t^^i>(r>xursi^. ^^^i)^mmx^^^ 
[0119] mmo:>fmit:<^'j:^-v>^(ommx\t 

[0 1 20 ] $?*L<ii. tr-y h (BE 

R) ©Sfftt. 3SiE^j::7 4-7-Kx^-SiE (forward 

^j fxji correction : F E C ) (S^fefei. fiKb - h V 

xj:^ h (ARQ) f5tl€:/M/r2 6W:j^IE5n^. 
[01211 %«Sn/c;^yi>:x---7CD^)o<b^lhF*U 

^t/^-U>y^±iSrgfaiU/c. QoS;^^^ 

:^Mcm.i^^t\^h<oxmji< . 4^o>y>^ (DL) 

rtcD^ffi^-fr^;!^ (DCH) ±c7>«^^ta--lf4tf<i:C/r 
*:>:ru>^ (UL) (D— AO:i--!f«:*t-r-?>1g|#itC0•^- 
5r a- ^;^eri?;x - »j > ^-r ^> C i tC feafiffl'SJffi-C* 
^, 

[01221 1$g*ffi3}^CD3ffiffiCO^B^<D^^CDf^tCji?iIlT 
[Bl I 1 ^feja-^T^^^iHia— tfJSfg CUE) ^;^^r 

mz] ^^m<D-mmm^^*)n^':r^>-^m*)^x 

(code branch allocation: CBA) ^F^l^fc. ^-^^^ 

Mtn^ommx^mrm. 

m3) ^^';7"-<:t:ri?--*t^x (QoS) <D;^^i^A 
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C®4] mi^ri^^:^Um (MAC) xert?^-ij>^ ^^^mWMACZ^iy^-v^VCO^'iV-Um^i^^t^i^^ 
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miHB] ^figil6d^li;i 190 (2004.11.19) 

[^m^iE 1 ] 
im^m 1 1 

(A) 7'n h D;b-r-^ J-::^-.)- h (PDU) ^--r- y ^~ <r>i^ ^ ■r ^ :^ r 

-9-- Ji-xUf^^t'S^li-sx v- y -f. 

(PDU) <r>^%m'SL-^'Sk'&-t i> vzr ^ 
(c) fltiia^»i5e?tt7tffl3fe«g*z:-c"i)-pt:, igjaji (phys) tc3g'gr'<§ 

- hT'a -y^-b-;^ V (TBS) 2^^'t|iJSJ^*Cii:lcJ: »). t!|»j^Tt>ii^c«!ft 

^»iSofiJ*^jt::^-r?v^T. h Dji/f'-:^ 7 ^ (PDU) Sr-^"- if;^-r2>Xr 7' 

X f -7 7* 

^€i-'<|;*AT'-^'7a-cr)#7*o hn jl/T'-^'^-y h (PDU) f4, TgRV-f-Y 
<7);?,^vi-7 (MAC;^y->'a--7) fcj: i9-9--lfx$tL*'<§fg5fc'J X M*iic. ^ P, 
*^Di6^5£?ii-7t:5'*'; -7 < ;^ 7*-!;-- lf;^e^j^#i;iIICj*T2>±aS<0 l^^ •V±<7)X-5r ->'jl- 
7 (PDUX^VA-^) iCi l)7,-Jrvj.-'J y^'?*!, 

bf*]07'n Yz] )\yr~-!'J--y h (PDU) ±-Ci^-f -^-5 tzgif^Si-e-^) 



(2) 
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5 ] 

-<oyn 1- zt^Wt'- V (PDU) Ofil^fe)iBfi4:#x.*#S> 
:2.=.'y}- (PDU) ^y-i-f-A-j i7K7.^\/zL~^)yir-rh^^ 

^ y-a-ff)^-/"^ y ^ ^=--y y (PDU) V A- 'J >^^L. 

ill: J: >9 f'-:?{53i<'5->7.rAS(>sp$:Sig'(k1-i 
t i: 1- & m^iS 5 E«<0 C D M A -> t: 7" A o 

7 1 

^$-P> ic:t-rs Cli:=£-#®t-t-4lil*^ 5 IBSOC DMA ->;^rAo 

tJt«SiLs i!)>9 ^Te^it/ci^M^^*-?- (Pp.) icj: ig ^,fe:*-C*5t^?*Vfc'J ^ M*l 

^l^'-'V- (P. i « . . ) ^iiS-rS 

1 1- * 5 lEicO C D M A V ;^ r A o 

V- b (Rb n. . . ) 

? 6 ic;^-^ «) i: 4 t -f * m*!^ 5 laii^O C D M A -> X T- A „ 
[H^^ 1 0 } 

i t «r# ® i: -r * 5 lE^O C D M A :^ r A o 



